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Abstract 
In this paper, the related researches on the relationship between producer services and manufacturing industry were 
reviewed, and two-sector model of producer service sector and manufacturing industry sector was built with producer 
service serving as the endogenous variable of sustainable growth of the growth rate of manufacturing industry based 
on endogenous growth theory and Feder’s two-sector model, in order to analyze the influence of producer service on 
the upgrading of manufacturing industry. It is also suggested that it is necessary for China to use producer service to 
enhance competitiveness of manufacturing industry in light of the causes of the low level of China's manufacturing 
industry. 
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1. Introduction 
China is a major manufacturing country in the world, characterized by extensive growth with at the 
expense of resources and labor forces for a long time. However, China has not become a powerful 
manufacturing country. Since China is located at the middle or lower reaches of the entire global 
manufacturing chain and is mainly engaged in the assembling and other low value-added assembling 
work in the international labor division system, China is in an inferior position in the distribution of 
global manufacturing industry. In recent years, China's initial manufacturing advantages gradually has 
weakened and China's manufacturing industry is faced with challenges of restructuring and upgrading, as 
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a result of increasing costs of labor, land resources and other production factors. Therefore, it is an 
inevitable trend for China to vigorously develop the producer services for upgrading of China’s 
manufacturing industry. 
2. Literature review 
First proposed by Greenfield (1966), the concept of producer services was deepened after the 
contribution made by Browning and Singelman (1975). Marshall and Damesick et al. (1987) made a more 
detailed definition of producer services, according to which the producer services can improve the output 
value of products at each stage of the production process of other sectors, including the following three 
categories: information processing service, service related with goods and materials, individual support 
service.
There are two major categories of views on the relationship between the producer services and 
manufacturing industry. According to the first view, the manufacturing industry is the basis and 
prerequisite for the development of producer services, and the enhancement of its competitiveness 
demands the powerful support of productive services. Hansen (1995) believed that producer services 
relied on the development of the manufacturing industry for development; Rowthorn (1999) and Klodt 
(2000) et al. pointed out that the development of the producer services was based on the development of 
the manufacturing industry, and it is also the supplement for the promotion of the productivity of 
manufacturing industry in the meantime, for the enhancement of its competitiveness demands the 
guarantee of producer services. According to the second view,  there is relationship of interaction, mutual 
complementation, mutal facilitation and common development between producer services and 
manufacturing industry. Diaz (1998), Bathla (2003) and Paolo (2005) claimed that the "vertical 
separation" induced by technical changes facilitate the independence of services in the new social 
geographical division of labor, and intensified the interdependence of producer services and 
manufacturing industry, which meant a complementary relationship featuring interaction and common 
development existed between the two sectors. Hansen (1990) asserted that the relationship between 
innovation in manufacturing industry and that in producer services was characterized by interaction and 
mutually reinforcing. It was implied that the innovation in manufacturing enterprises gave rise to the 
innovation in producer services, and the demands of producer services resulted in the productin 
innovation of manufacturing industry. 
In terms of the research on the two-sector model, Odedokun (1996) and Zhang Kevin H et al. (2002) 
improved and extended Feder’s two-sector model to study the influence of financial development on the 
economic growth. Ram (1987) studied the influence of export encouragement policies on the economy by 
extending and improving Feder’s two-sector model. Some Chinese scholars have studied the relationship 
between the producer services and manufacturing industry by using Feder’s two-sector model for 
reference. Yu Fugong and Ouyang Jianguo (2007) investigated the influence of the output of China's 
high-tech industry on the elastic relationship of traditional industries with the Feder’s two-sector model by 
dividing China's industry into high-tech industry and traditional industry. Wang Ruifang and Yu Changlin 
(2008) built an improved two-sector model by dividing the economic sector into financial sector and 
actual sector, in their analysis of the influence of financial development on economic growth. Yu Fengyan 
and Wang Qiulian (2008) investigated China's industrial structure’s influence on urban economic growth 
mainly by means of generating the differences in marginal productivity through Feder’s two-sector model. 
They pointed out that there were differences in the marginal productivity of production factors among 
industries and that of the secondary industry was higher than that of the tertiary industry. In this study, 
some attempts have been made in the improvement of Feder’s two-sector model to define the connotation 
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of the upgrading of manufacturing industry from the perspective of two-sector model. Moreover, the 
principal obstacles for improving the manufacturing industry and role of producer services were proposed 
along with the corresponding countermeasures by demonstrating the principle that producer services 
facilitated the upgrading of manufacturing industry with the adoption of the model. 
3. Two-sector model in which producer services facilitate the upgrading of manufacturing industry 
As the specialized division of labor and the level of social production intensifies and deepens, the 
traditional manufacturing industry is divided into productive service sector and manufacturing industry 
sector. From the perspective of the two-sector model, traditional manufacturing industry , characterized by 
extensive growth, mainly relies on capital and labor resources at the expense of high energy consumption, 
with the marginal earnings of manufacturing enterprises are decreasing. From the perspective of the two-
sector model, the upgrading of manufacturing industry should be conducted by absorbing technology, 
human capital, knowledge capital and other factors from producer service sectors to facilitate the 
transformation from the traditional extensive growth mode to intensive endogenous growth mode, with 
the purpose of making the marginal earning of manufacturing industry sector increase. 
In this study, a two-sector model of producer service sector and manufacturing industry sector was 
built based on endogenous growth theory and Feder’s two-sector model, by taking producer services as 
the endogenous variable of the sustainable growth of growth rate of manufacturing industry, in the 
analysis of the influence of producer services on the upgrading of manufacturing industry. 
Through the improvement on the two-sector model of Feder (1983), it was assumed in this study there 
was a total of two sectors in the economic entity: manufacturing industry M and producer services P, with 
two production factors: capital K and labor L. In light of the fact that the external effect of producer 
services on the manufacturing industry manifested as the output of the producer services being a function 
of the output of the manufacturing industry sector, i.e., the output of the producer service sector P was 
involved in the production function of the manufacturing industry sector. The production function of two 
sectors is assumed as follows: 
 PKLMM MM ,,                               ˄1˅
),( PP KLPP                                         ˄2˅
Where, ML  is the input of labor in manufacturing industry; MK is the input of capital in 
manufacturing industry; PL  is the input of labor in producer services; PK  is the input of capital in 
producer services.  
Since producer services and manufacturing industry are regarded as one economic entity, 
then PM LLL   and PM KKK  . The gross output equals the sum of output of producer services 
and that of manufacturing industry: PMY  
In the actual production activities, the productivity differs in producer service sector and manufacturing 
industry sectors. It was assumed in this study that there was a fixed marginal productivity difference of 
production factors for labor and capital in both producer service sector and manufacturing industry sector, 
with the difference set as s ( 0zs ), then the following equation is established: 
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If 0Es , the marginal productivity of production factors of the manufacturing industry sector is higher 
than that of the productive service sector; if 0;s , the marginal productivity of production factors of the 
producer service sector is higher than that of the manufacturing industry sector. 
Because PMY  , then dPdMdY  ; perfect differential is performed on Equation (1) and 
Equation (2): 
MPMKML dPMdKMdLMdM           ᧤4᧥
PKPL dKPdLPdP                                     ᧤5᧥
The following equation can be obtained: 
 dY MPMKML dPMdKMdLM  + PKPL dKPdLP           ˄6˅
Since K is capital stock and I is set as the total fixed capital investment of producer service sector and 
manufacturing industry sector, then PP dKI  , which is the total fixed capital investment of producer 
service sector, and MM dKI  , which is the total fixed capital investment of manufacturing industry 
sector. The following equation can be thus obtained:  
MPMP dKdKIII                                   ᧤7᧥
  LL MsP  1 ,   KK MsP  1 and PM LLL   can be known based on Equation (3) and they 
are taken into Equation (6). The following equation can be obtained:   
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Both sides are divided by Y, thus obtaining the following equation:  
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Where, 
P
M
M P w
w  measures the spillover effect of producer services on manufacturing industry.  
To calculate the spillover effect PM of producer services on manufacturing industry, it is assumed that 
producer services influences the output of manufacturing industry through its constant elasticity. 
Therefore, the following equation can be obtained: 
),( MM KLMPM
T                        ᧤10᧥
T  is the measure of external effect. 
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The following equation can be obtained by sorting Equation (9):  
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It is assumed that 
Y
L
M L D  represents manufacturing industry sector’s elasticity about labor L in 
the; KM E  represents manufacturing industry sector’s elasticity about capital; s
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The following equation can be obtained by sorting the above equations: 
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It is clear from the Equation (13) that 
Y
dY
 represents the growth rate of output; 
L
dL
 represents the 
ratio of newly-added labor to actual labor; 
Y
I
 represents the change in the fixed capital investment in 
relation with the output; not only is the overall economic growth of producer service sector and 
manufacturing industry sector associated with the production factors such as labor and capital, but also its 
development depends on the development of producer services. The influence intensity of productive 
service sector on the economic growth of the manufacturing industry sector and the productivity 
differences of production factors between the producer service sector and the manufacturing industry 
sector can be calculated according to the equations. 
4. Analysis and conclusion 
The upgrading of manufacturing industry in China needs the combined action of several factors such 
as institutional and legal factors, the managerial factors, professional level of employees, environmental 
impact of finance and insurance as well as core technology. The low level of China's manufacturing 
industry has its root in severe shortages of China's independent innovation, R & D and design capabilities. 
Due to China’s lack of its own core technologies in the international market, China’s manufacturing 
industry can not be developed to the high-end of the international division of labor, the fundamental 
reason lying in the lack of high-level professionals, shortage of investment of scientific research as well 
as weak technological innovation capability.  
With the producer service taken as the endogenous variable of upgrading of manufacturing industry 
in this study, the two-sector model was built. With this model, it has been analyzed and confirmed that the 
producer service promotes the upgrading of the manufacturing industry in that the development of 
producer services can provide human capital and intellectual capital, reduce production costs and 
transaction costs of manufacturing industry, provide differentiated services, enhance the innovative 
capacity and production efficiency of the manufacturing industry. Therefore, it is necessary for China to 
enhance the competitiveness of the manufacturing industry by promoting producer services. Meanwhile, 
the finance and insurance system should be improved to provide a good environment for financing and 
risk protection for the manufacturing industry, and the technological intermediary services should be 
standardized and improved to enhance the cultivation of "Manufacturing – producer services" integration. 
Only by this means could better bring the positive role of producer services in the upgrading of 
manufacturing industry into full play. 
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